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Abstract  
 
Study Design: Cross-sectional secondary analysis of a prospective cohort study 
Background: The Quick-DASH is a widely used outcome measure which has been extensively 
evaluated using classical test theory (CTT). Rasch model analysis can identify strengths and 
weaknesses of rating scales which goes beyond CTT approaches.  It uses a mathematical model to 
test the fit between the observed data and expected responses and converts ordinal-level scores 
into interval-level measurement.  
Objective: To test the structural validity of the Quick-DASH using Rasch analysis 
Methods: A prospective cohort study of 1030 patients with shoulder pain provided baseline data.  
Rasch analysis was conducted to i) assess how the Quick-DASH fits the Rasch model, ii) identify 
sources of misfit and iii) explore potential solutions to these.  
Results: There was evidence of multidimensionality and significant misfit to the Rasch model (χ²= 
331.04, p<0.001). Two items had disordered threshold responses with strong flooring effects. 
Response bias was detected in most items for age and gender. Rescoring resulted in ordered 
thresholds, however the 11-item scale still did not meet the expectations of the Rasch model.   
Conclusion: Rasch model analysis on the Quick-DASH has identified a number of problems which 
cannot be easily detected using traditional analyses. Whilst revisions to the Quick-DASH resulted in 
better fit, a ‘shoulder-specific’ version is not advocated at present. Caution needs to be exercised 
when interpreting results of the Quick-DASH outcome measure as it does not meet the criteria for 
interval level measurement and shows significant response bias by age and gender.  
 
Key words: outcome measures, item-response theory, construct validity, Rasch Model 
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Intro/Background: 
The Disabilities of the Arm, Shoulder and Hand Questionnaire (DASH) was developed as a 30-item 
patient-rated outcome measure (PROM) of symptoms and disability for upper extremity 
musculoskeletal disorders20. A modified, shorter 11-item version called the Quick-DASH was later 
generated to address possible item redundancy and improve speed and ease of administration4.  
The test-retest reliability, construct validity, internal reliability and responsiveness of both the full and 
shortened DASH have been extensively evaluated2,3,4,10,21,29,30  with most studies applying classic 
test theory (CTT) methods.  However CTT methods have their limitations5,6,18 ,in particular, they 
cannot tell us whether ordinal scales like the Quick-DASH fulfil the linearity assumption met by 
continuous (interval level) measurement31. An alternative approach to CTT is to use Rasch model 
analysis which is recommended to test the structural validity of both existing and new PROMs 
especially where these are used in clinical trials of treatment effectiveness5,19,32. A full explanation of 
the Rasch model is beyond the scope of this paper and its application to patient-reported outcome 
measures has been described in more detail elsewhere27.  Rasch model analysis uses item 
response theory (IRT) to quantify the interaction between a person’s ability and a scale’s individual 
item level of difficulty31. It examines the extent to which observed scores fit with the expected scores 
under the Rasch model, a fundamental assumption of which is that items follow an ordered 
hierarchy on a unidimensional scale. Furthermore it tests the assumption that ordinal-level scores 
approximate interval-level measurements by converting the raw (ordinal) scores into equal units on 
a ‘logit’ (log odds) scale on a linear scale31.   
Rasch analysis has been applied to the full 30-item DASH in several patient populations, including 
multiple sclerosis5, Dupuytren’ s disease13 and mixed upper extremity musculoskeletal disorders 
15,22.  All four studies identified some misfit of full DASH data to the Rasch model.  Only one study 
has applied Rasch methods to the shorter Quick-DASH14. They used both CTT (exploratory factor 
analysis) as well as Rasch analysis to examine the structural validity of the Italian Quick-DASH in a 
sample of 283 patients with upper limb dysfunction affecting hand, elbow or shoulder. Of these 173 
(61%) had disorders of the shoulder complex including surgically treated patients. They concluded 
that the Quick-DASH is not unidimensional and proposed a 10-item revised scale. However, 
recommending changes to the well-established and already shortened version of the Quick-DASH 
has considerable practical implications and should not be undertaken lightly. Therefore further 
studies using Rasch model analysis with larger samples and in which a range of fit solutions can be 
explored are warranted.   
The objective of this study was to evaluate the structural validity of the Quick-DASH in a large 
cohort of patients treated conservatively for shoulder pain using Rasch analysis. Specific aims were 
to conduct an analysis to examine i) unidimensionality (a criterion for summing individual item 
responses into a single score), ii) targeting of items on the Quick-DASH with patient ability, iii) 
response thresholds including floor and ceiling effects; iii) independence between items and iv) 
response bias (do responses differ between persons based on other characteristics such as age or 
gender). Iterative analyses were used to test if modifications to the scale improve overall fit to the 
model and make recommendations for a revised scale to be used in future clinical practice and 
research.  
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Methods 
Study population 
Data were drawn from a large prospective cohort study designed to identify which  factors assessed 
at baseline were associated with outcome following physiotherapy treatment for shoulder pain. 
Patients were included if they had shoulder or arm pain aggravated by shoulder movement. 
Fractures, traumatic dislocations, surgical treatment to the shoulder in the previous five years, and 
radiculopathy were excluded. The study was approved by the National Research Ethics Service, 
East of England, UK and all patients gave fully informed written consent. The Quick-DASH was one 
of the outcome measures collected at baseline and follow-up. The full study protocol and results 
have been reported elsewhere7,8. For this secondary analysis of the Quick-DASH we used the initial 
baseline scores obtained before patients underwent physiotherapy treatment as this is the point at 
which symptoms and disability are most likely to be present.  
Data analyses: 
The analysis approach followed recommendations from Lundgren, Nilsson and Tennant23 for Rasch 
analysis of polytymous scales. Table 1 summarises each analysis stage. All analyses were 
performed using RUMM2030 for Windows (Andrich D, Lyne A, Sheridan B, Luo G., RUMM 
Laboratory, Perth 2003) software. 
Firstly a likelihood ratio test (LRT) was performed to assess whether it was appropriate to use the 
partial credit model or not. Then an initial analysis was used to assess overall fit to the Rasch model 
by examining the fit between observed scores and expected scores using the total item-trait chi-
square statistic ( χ² ). A significant p-value, after Bonferroni corrections were applied, indicates misfit 
between observed and expected scores in the Rasch model.    
Next, individual item fit was assessed for all 11 items of the Quick-DASH by examining the fit 
residuals. Values outside the range of  ±2.5 and a statistically significant χ² indicate that an item 
does not fit the Rasch model. Sources of misfit for each item were then explored by examining i) 
response thresholds and ii) residual correlations to identify local dependence between items. Local 
independence assumes that responses to an item are independent of the responses to other items 
in the scale after controlling for the underlying trait. Inter-item residual correlations were examined to 
identify any correlations greater than the average ±0.2. High correlations can also be indicative of 
multidimensionality17.  
Unidimensionality was assessed using a two-stage process: firstly, a principal components analysis 
(PCA) of the residuals is used to identify clusters of items with positive and negative loadings >0.3 
on the first component. Secondly, an independent t-test is applied on the two subsets.  If the 
proportion of statistically significant tests does not exceed 5% with the lower binomial confidence 
interval overlapping 5% this is indicative that the items form a unidimensional scale28.  
Finally, response bias by age and gender for any items was assessed by identifying statistically 
significant differential item functioning.  
Targeting was visually inspected using the person-item threshold map. A well targeted scale is one 
which covers a range of abilities and where the distribution of items mirrors the distribution of 
persons.  
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Reliability was examined using the person-separation index (PSI). A PSI of 0.7 or above is deemed 
acceptable and indicates that the measure can discriminate between at least 2 separate groups, 
whilst a PSI of 0.8 indicates discrimination between three or more groups12. 
As the available sample size was large, individual person fit residuals greater than ±2.5 were used 
to identify extreme persons and these removed from the analysis. Class intervals were inspected in 
each iteration to ensure that cases were equally distributed across intervals. A test of 
unidimensionality was applied at each iteration to check this was within the 5% level.  
 
Results 
Data were available on 1030 patients who completed the Quick-DASH at baseline. The mean age 
was 57 years (SD=15) and 44% were male. Average duration of shoulder symptoms was 14 months 
(SD=28).  
The likelihood ratio test (LRT) was highly significant (χ²=641.76, DF=29, p<0.001) indicating that the 
partial credit model is appropriate.  This is a less restrictive model which provides greater specificity 
and is appropriate to use for polytomous rating scales (for more than two response options)25. 
The initial analysis (analysis 1) showed a highly significant item-trait total χ² statistic (Table 1). 
Thirty-three persons with residuals greater than ±2.5 were identified and removed from the analysis 
(analysis 2) leaving a sample of 997 available for analysis.  Upon removal of the extreme persons 
several items still showed significant misfit (analysis 3). Sources of misfit were explored 
sequentially, starting with response categories. Figure 1 shows disordered thresholds on two items: 
‘using a knife to cut food’ (Q5) and ‘tingling’ (Q10). Both these items also had a strong ceiling effect 
with over 60% of patients endorsing ‘no difficulty’ or ‘none’, respectively (see Figure 2). Cutting food 
with a knife requires primarily hand dexterity with comparatively little shoulder movement and 
strength than other items, which may also explain why this task posed no difficulty for 70% of 
respondents. Of the 1030 participants, data from the physiotherapy assessment indicated that only 
110 reported paraesthesia in the affected upper quadrant and those with shoulder pain secondary 
to radiculopathy were excluded in this study. It is likely that the item ‘tingling’ was therefore not 
relevant to most patients. Rescoring of these two items to 00112 resulted in ordered thresholds (see 
Figure 3). To assess local dependence mean inter-item residual correlations were explored. 
Dependence occurs when either items duplicate each other or they both share the same underlying 
trait. Using a parsimonious threshold24 of any correlations greater than the average of all 
correlations +0.2, we identified dependence between items ‘open a tight jar’ ‘heavy household 
chores’ and ‘carrying shopping or a briefcase’. Dependence was also found between ‘interference 
with social activities’ and ‘limiting work or usual activities’. Therefore, questions 1, 2 and 3 were 
combined into a ‘household testlet’ and questions 7 and 8 were grouped into a ‘participation testlet’. 
No further response dependence was found.   
As local dependence can also contribute to multidimensionality this was tested using principal 
component analysis (PCA) of the residuals (see table 2). For the first component three items had 
high positive loadings and four had high negative loadings (>0.3) indicating that there is not a single 
underlying construct and that the scale is not unidimensional. This was further confirmed by an 
equating t-test between two sets of positively and negatively loaded items, which was significant for 
8.93% exceeding the 5% recommended threshold. Following the creation of testlets (analysis 4) to 
deal with local dependence and re-applying the equating t-test procedure the lower bound of the 
confidence interval fell to the 5% level (analysis 4). However the total item-trait Chi-Square statistic 
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remained highly significant. Individual item fit statistics revealed Questions 5 and 11 as misfitting 
with residuals greater than ±2.5 and a significant chi-square test in Q5 and Q9 (see table 3).   
Response bias was explored by examining the item characteristic curves and probability of 
significant differential item functioning (DIF) by two person factors: gender (male or female) and age 
(two groups: up to 59 years or 60 and above).  DIF occurs when the responses are affected by a 
factor other than the underlying trait.  For example pain may be perceived and therefore rated 
differently by men and women.  We assessed differential item functioning both before and after 
creating subtests (based on analysis stages 3 and 4, respectively). Item split was done sequentially 
selecting the item with highest F-statistic on DIF analysis first in order to distinguish real from 
artificial DIF1. In the initial analysis for DIF (analysis 3), questions 1, 2 and 7 showed significant 
uniform DIF by age and gender, questions 4, 6 and 10 by age only and questions 3, 8 and 11 by 
gender only (Table 4).  Whilst a sequential process of splitting items by gender and age was 
explored in several iterations this did not resolve local dependence or cleared any remaining DIF. 
After creating 2 testlets (analysis 4) DIF remained in both subtests by age and gender. Significant 
uniform DIF by age was also present for questions 4, 6 and 10.  Splitting both testlets by gender 
cleared any remaining DIF by gender. However significant uniform DIF by age remained for the 
‘household’ testlet  in men and women, the ’participation’ testlet in women, Q4, Q6 and Q10. Given 
the significant misfit of Q5 and 11 a third option in which these two questions were deleted was also 
explored (see analysis 5b). Significant uniform DIF by gender was observed in testlets 1 and 2 and 
these items split (analysis 6). Individual item fit was good with residuals for all items within ±2.5 but 
the overall item-trait chi-square statistic remained significant (p=0.007). 
Targeting was visually inspected using the person-item threshold map (Figure 4). Person and item 
thresholds are skewed to left which indicates higher ability and easier items, respectively. Overall 
the targeting between items and persons is good and with a wide spread across ± 4 logits, however 
there are some gaps on the Quick-DASH at the higher ability/easier item end.  
Reliability remained high with a PSI > 0.8 throughout each iteration indicating that it can discriminate 
between at least three subgroups.  
 
Discussion 
Applying Rasch model analysis has provided novel insights into the structural validity of the Quick-
DASH in a large cohort of patients referred to physiotherapy with musculoskeletal shoulder pain. 
The 11-item Quick-DASH shows significant misfit to the Rasch model. In particular, the assumptions 
of local independence and unidimensionality were not met. Two items show strong flooring effect 
and patients with shoulder pain do not distinguish between available response categories correctly.  
Finally it also appears that there is significant response bias by age and gender.   
Our findings concur with Franchignoni et al’s study which used both CTT and Rasch methods14 . 
Although a more heterogeneous and smaller sample than our study they also identified the Quick-
DASH as multidimensional. In their sample of 283 patients with a range of upper limb conditions the 
item ‘tingling’ did not fit and was subsequently removed to generate a 10-item scale. They also 
found that the item ‘using a knife to cut food’ showed disordered thresholds which they resolved by 
collapsing adjacent response categories and rescoring. All other items had ordered thresholds and 
the 5-point ordinal scale was working well across the other items.  
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Our finding that the scale is not unidimensional also concurs with other studies using conventional 
PCA analysis11,16 . Fayad et al11 used exploratory factor analysis of the French Quick-DASH in 153 
patients with shoulder disorders including humeral fractures. Two factors explained 59% of 
variance, however the authors do not comment further on the implications of this or whether 
summing all items into a single score is appropriate or not. Gabel et al16 studied patients with a wide 
range of upper extremity disorders. They suggested removing the items ‘tingling’ and ‘pain affecting 
sleep’ and proposed a modified 9-item scale. Subsequent PCA of the 9-item scale showed 
unidimensionality.  
Both Franchignoni et al14 and Gabel et al16 proposed removing items from the Quick-DASH. 
Removal of Q5 and Q11 was explored in our analyses and did improve the overall fit to the Rasch 
model, however, we would argue that for patients with shoulder pain, the sleep item is particularly 
relevant as sleep disturbance is associated with many shoulder problems with a reported 
prevalance of over 80% 9 . Retaining the content validity of an already existing and shortened 
version is an important consideration. In our study over 60% of respondents affirmed the responses 
of ‘no difficulty’ or ‘none’ for the items on ‘using a knife to cut food’ and ‘tingling’, however discarding 
items can reduce the coverage of a construct for the intended population32. For the Quick-DASH this 
is a wide range of MSK disorders of the upper limb20 including carpal or cubital tunnel syndrome 
where tingling may be a clinically important symptom. Proposing revised versions also has 
considerable implications for the use of the scale in future practice and research and should be 
based on repeated studies in several populations before vaible alternative forms are 
recommended26.  
Retaining all 11 items but re-ordering thresholds by collapsing adjacent responses for two items 
also has practical consequences. At present clinicians administering the Quick-DASH can use a 
simple algorithm to convert the total raw score (ranging from 11 to 55 points) into a percentage from 
0-100%.  Applying a different scoring method to two items would take longer and limit comparability 
of results against existing published data. Furthermore whilst rescoring did result in ordered 
thresholds several further challenges to achieving fit to the Rasch model remained.  
Multidimensionality can also be a manifestation of local dependence17 which conventional PCA 
cannot detect.  Using testlets for ‘household activities’ (questions 1, 2 and 3) and ‘participation’ 
(questions 7 and 8) removed the effect of local dependence and a subsequent t-test for 
unidimensionality brought this within an acceptable threshold. This means that all 11 items can be 
summed into a single score. However there was still evidence of individual items misfitting as well 
as significant response bias by age or gender for 9 items. For example for the ‘household testlet’ 
parameter estimates for women were located at the more able end (-0.452) whereas men were 
located closer to zero (+0.094) which suggests that women find these items easier. However 
contrary to other studies we did not see response bias by age for the items on pain (questions 9). 
There is evidence that pain thresholds differ by age group33 and significant DIF by age has been 
observed  previously in pain related items found in other upper extremity PROMs  such as the 
Patient-Rated Elbow Evaluation Questionnaire34.   
Targeting of item difficulty to person ability was also good, although skewed towards the higher 
ability and with gaps in the Quick-DASH at the more able spectrum. 
The person-separation index (PSI) ranged from 0.867 to 0.814 at different analyses and indicates 
that the reliability of the Quick-DASH of discriminating statistically between at least three subgroups 
remained high.  
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Strengths and limitations: 
Our study was based on a large sample of patients with MSK shoulder pain which excluded surgical 
cases and those with radiculopathy. A systematic approach was taken to the analysis and 
exploration of sources of misfit and potential solutions.   However, there are also some limitations: 
only response bias by age and gender was examined and other factors such as response bias by 
countries for cross-cultural comparison of translated versions of the Quick-DASH needs to be 
explored in future. Our analysis was cross-sectional and did not include longitudinal analysis to 
examine responsiveness.  Finally we recognise that the application of Rasch analysis to make 
‘improvements’ to the psychometric properties of an existing PROM and ensure interval-level 
measurement can result in multiple versions and compromises comparability across trial results. 
Moreover whilst Rasch parameter estimates should be sample independent we cannot rule out that 
the extent of misfit may be magnified by this large and homogenous sample of patients with 
shoulder pain only.  
 
Conclusions 
In patients with MSK shoulder pain the original 11-item Quick-DASH showed significant misfit with 
the Rasch model. Further studies using Rasch analysis and CTT methods are needed to assess the 
consistency of our findings in patients with shoulder pain before the ordinal scores on the Quick-
DASH can be considered as linear interval-level measures required for mathematical calculations 
such as effect sizes.  
 
Key points: 
Findings:  In patients with musculoskeletal shoulder pain the original Quick-DASH does not fit with 
the Rasch Model. It is not a unidimensional scale, shows response bias by age and gender and for 
two items shows strong flooring effects and disordered response thresholds.  The Quick-DASH can 
discriminate between three or more groups of patients with shoulder pain and shows good targeting 
to person ability.  
Implications: Clinicians and researchers need to be aware, when using the 11-item Quick-DASH as 
an outcome measure for patients with musculoskeletal shoulder pain, that the original 11-item 
Quick-DASH does not meet interval-level measurement criteria. 
Cautions: Further studies on a wider range of MSK upper extremity disorders using Rasch model 
analysis are needed to assess the consistency of findings before any modifications can be 
recommended.  
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Tables 
 
Table 1:  Summary of Rasch analyses of the Quick-DASH 
Stages of analysis   
 
n= 
Item fit 
residual  
mean ±SD 
Person fit 
residual 
mean ±SD 
Item-trait total 
chi-square 
PSI Test of 
unidimension
ality1  (95%CI) χ² (df) P 
1. Initial analysis 1030 0.081 ±3.03 -0.266 ±1.12 331.0 
(99) 
<0.001 0.859  
2. delete extreme 
persons  
997 0.036 ±3.071 -0.223 ±1.02 328.3 
(99) 
<0.001 0.861  
3. Rescore Q5 and 
Q10 to 00112 
997 0.032 ±2.797 -0.26 ±0.982 247.55 
(99) 
<0.001 0.867 8.93%           
(7.6 to 10.3) 
4. create 2 testlets  
(subtest 1 and 2) 
997 0.125 ±1.914 -0.276 ± 0.912 201.48 
(72) 
<0.001 0.841 6.31%           
(5.0 to 7.7) 
5a. split subtests 1 
& 2 by gender 
997 -0.062 ±1.86 -0.285 ±0.910 200    
(90) 
<0.001 0.845  
5b. analysis 4+ 
delete Q5 & 11 
997 0.199 ± 1.49 -0.296 ± 0.953 129.99 
(54) 
<0.001 0.814 4.79% 
6. analysis 5b+split 
subtests 1 & 2 by 
gender  
997 -0.087 ± 1.49 -0.31  ±0.952 105.2 
(72) 
0.007 0.820  
Ideal values  mean=0, 
SD<1.4 
mean=0, 
SD<1.4 
 >0.05 >0.85 <5% 
 
1 percentage of equating t-tests which are significant at p<0.05, a percentage below 5%  or where the lower 
bound of the 95% CI straddles 5% indicates unidimensionality  
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Table 2:  Principal Component Analysis of residuals of 11-item scale (loadings >0.3 highlighted in 
bold) showing loadings for principal components (PC) with Eigenvalues >1 (analysis 3) 
Item number and descriptor  
Eigenvalue (cumulative percent) 
PC1 
2.1 
(19.1%) 
PC2 
1.34 
(31.3%) 
PC3 
1.28  
(43%)  
PC4 
1.15 
(53.5%) 
1:   open a jar 
0.590 0.039 -0.194 -0.108 
2:   do heavy household chores 
0.629 -0.105 -0.076 -0.083 
3:   carry shopping or a briefcase 
0.516 -0.257 -0.365 -0.005 
4:   wash your back 
0.105 0.652 0.495 -0.306 
5:  use knife to cut food 
0.245 -0.274 0.068 -0.353 
6:   recreational activity (golf, hammering, tennis)  
0.017 -0.262 0.608 0.688 
7:   interference with social activities  
-0.606 -0.398 0.025 -0.102 
8:   limited work or usual activities 
-0.501 -0.471 0.053 -0.363 
9:   arm, shoulder or hand pain 
-0.461 0.197 -0.171 -0.314 
10. tingling in arm, shoulder or hand 
-0.168 -0.011 -0.588 0.371 
11. difficulty sleeping because of arm pain 
-0.401 0.523 -0.339 0.252 
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Table 3: Item fit statistics in location order for 11-item Quick-DASH after creating two testlets  
(analysis 4) 
item location SE Fit residual Chi-sq Prob F-stat Prob 
subtest 1 
‘household’ -0.29 0.019 -0.727 5.131 0.8227 0.616 0.7843 
subtest 2   
‘participation’ -0.172 0.025 0.501 
 
 
17.521 0.0412 2.138 0.0242 
Q4 -0.952 0.033 0.84 13.18 0.1547 1.625 0.1035 
Q5 2.213 0.092 -2.863 49.989 <0.0001 9.468 <0.0001 
Q6 -1.141 0.033 1.758 20.757 0.0138 2.357 0.0124 
Q9 -1.131 0.047 -1.902 54.635 <0.0001 8.153 <0.0001 
Q10 1.74 0.078 0.348 25.79 0.0022 3.274 0.0006 
Q11 -0.266 0.037 3.043 14.476 0.1064 1.557 0.1235 
Ideal values    <  ± 2.5  >0.05*  >0.05* 
Significant p-value (adjusted for 8 items to p<0.00125) and  fit residuals ±2.5 in bold 
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Table 4: Differential Item functioning for 11-item Quick-DASH based on initial analysis excluding 
extremes (highlighted if p-value <0.0015 Bonferroni adjusted) 
  Uniform DIF by AGE Uniform DIF by Gender 
Item description F DF prob F DF prob 
Q1  open a jar 33.5661 1 <0.0001 85.4736 1 <0.0001 
Q2 do heavy household chores 30.7267 1 <0.0001 19.8655 1 <0.0001 
Q3 carry shopping or a briefcase 0.9992 1 0.3178 84.8174 1 <0.0001 
Q4 wash your back 13.01 1 0.0003 1.1029 1 0.2939 
Q5 use knife to cut food 4.1657 1 0.0415 1.1176 1 0.2907 
Q6 recreational activity (golf, 
hammering, tennis)  19.9508 1 <0.0001 7.0288 1 0.0081 
Q7 interference with social 
activities  21.2661 1 <0.0001 45.7023 1 <0.0001 
Q8 limited work or usual activities 4.1182 1 0.0427 15.7035 1 <0.0001 
Q9 arm, shoulder or hand pain 0.0243 1 0.8760 7.6343 1 0.0059 
Q10 tingling in arm, shoulder or 
hand 26.0624 1 <0.0001 0.0008 1 0.9781 
Q11 difficulty sleeping because of 
arm pain 5.7041 1 0.0171 10.1594 1 0.0015 
 
  
Final accepted manuscript (version 1) 
 
Figure 1: Category probability curves showing examples of ordered and disordered thresholds 
Fig 1 a: heavy household chores – 
ordered thresholds (each response 
category has a clear ‘peak’)  
 
 
Figure 1b: arm, shoulder or hand 
pain – ordered thresholds 
 
 
 
  
Figure 1 c: use a knife to cut food – 
disordered thresholds (first two 
response categories overlap) 
 
 
Figure 1 d: Tingling – disordered 
thresholds  (first two and last two 
response categories overlap)  
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Figure 2: Proportion (%) of responses in each category for 11 items (n=1030) 
 
Score of 1 to 5 represents responses from ‘none’ or ‘no difficulty’ to ‘unable’ or ‘extreme’ 
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Figure 3: Threshold map for all 11 items in location order with Q5 and Q10 rescored as 00112 
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Figure 4: Person-Item threshold map of Quick-DASH with 2 testlets (analysis 3) 
 
 
Figure legend: Quick-DASH represented on bottom of histogram and persons on the top. There is a very 
good overlap between person ability and item difficulty with a spread of difficulty within -4 and +3 logits. 
The frequency of persons is skewed to the left which represent more able persons and easier items.  
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